We developed a Korean translation of this questionnaire by sequential forward-and-backward translation. The purpose of this study is to validate the Korean version of the POEM, the "POEM-K" by Korean patients with atopic dermatitis (AD). Methods: A single-center prospective study was conducted with 50 participants diagnosed with AD. The POEM was translated to Korean version by an expert panel. Scoring Atopic Dermatitis (SCORAD) and Short Form 36 Health Survey (SF-36) were used as external comparators. Results: Twenty men and thirty women between the ages of 18 and 63 participated in the study. The test-retest reliability of the total POEM-K was estimated using the intra-class correlation coefficient (ICC) that showed a strong agreement (ICC = 0.72). By using Pearson correlation coefficients, we compared the POEM-K to SCORAD and yielded a concurrent validity that showed a significant result. The responsiveness of the POEM-K was represented by the effect size (ES) of 1.41 and statistically significant (p = 0.004).
Introduction
Atopic dermatitis (AD) is a chronic eczematoid dermatosis caused by an abnormal immune reaction. 1, 2) Prevalence rates of AD vary from 8 % to 20 %. 3) According to the analysis of National Health
Insurance (NHI) health-insurance payment data, the average number of annual patients is 1.04 million in Korea. 4) The number of total patients decreased slightly from 2008 to 2012. However, the number of inpatient admissions increased by 1.5-fold from 894 in 2008 to 1,367 in 2012, which indicated the increasing trend of severe cases. 4) Especially, School-age children are seriously affected with respect to the growth, body development, family relations, and social life, with emotional disturbances and insomnia the foremost issues. 5) Regarding AD, reliable assessment tools are necessary to evaluate the effects of therapies and monitor the progress of disease in clinical practice or research. Schmitt et al. reviewed the validity of 20 measures of AD in 45 eligible articles. Only Scoring 10) Questions 1. Over the last week, on how many days has your/your child's skin been itchy because of the eczema? 2. Over the last week, on how many nights has your/your child's sleep been disturbed because of the eczema? 3. Over the last week, on how many days has your/your child's skin been bleeding because of the eczema? 4. Over the last week, on how many days has your/your child's skin been weeping or oozing clear fluid because of the eczema? 5. Over the last week, on how many days has your/your child's skin been cracked because of the eczema? 6. Over the last week, on how many days has your/your child's skin been flaking off because of the eczema? 7. Over the last week, on how many days has your/your child's skin been felt dry or rough because of the eczema?
Responses are scored as follows: no days, 0; 1-2 days, 1; 3-4 days, 2; 5-6 days, 3, every day, 4.
(461) of Atopic Dermatitis (SCORAD), Eczema Area and Severity Index (EASI), and Patient Oriented Eczema Measure (POEM) showed validity and reliability. 6) While SCORAD and EASI are primarily designed for clinical trial work and too time-consuming, POEM simply consists of 7 questions, which allow for simple application in clinical research as well as in general practice. The SCORAD and EASI are evaluated through an interview between a doctor and patient regarding the extent of lesion dispersal and severity, where the language barrier and cultural difference are minor concerns. The POEM, however, requires patients to self-report their symptoms, and therefore needs to be properly translated and verified. With this background, we report the development of the Korean version of the POEM ("POEM-K") to prove the reliability and validity.
Methods

Patient Oriented Eczema Measure (POEM) and elaboration of Korean version
The POEM includes 7 questions regarding the number of days each symptom appeared. All questions are based on 5-point severity scales (Table  1) .
10) The POEM-K was translated by an American physician, who can speak both English and Korean. A review committee comprising a Korean linguist reviewed the translation and then produced a Korean draft, which was retranslated by the third bilingual translator. The review committee then reviewed the retranslated document and finalized the text through a cognitive debriefing process.
Study design
This study was approved by the institutional review board (IRB) of the Korean Medicine Hospital of Daejeon University, and the approval number is DJOMC-106. All participants understood the purpose and method of this study and agreed to participate with written informed consents. Participants were recruited from outpatients for 184 days from August 1, 2013, to January 1, 2014.
Patients diagnosed with AD according to the criteria of Hanifin and Rajka 7) by research physicians were included in the study. Exclusion criteria included age younger than 18 years or older than 65 years and diseases that seriously affected participants' quality of life (QoL), such as liver cirrhosis, chronic renal failure, and chronic heart failure. The sample size was calculated so that the number of participants, who have a score greater than 1 in every question, could be at least 20 in the study. The information needed to estimate the sample size was based on the study of Charman et al., where the lowest occurrence rate was reported to be 40% for the item "weeping". 8) Therefore, at least 50 (=20/0.4) participants were required. Participants were asked to complete the POEM-K, 
SCORAD and Short Form-36 (SF-36) at the first visit, and the POEM-K and the global rating of change (GRC) 2 and 6 weeks later (Fig. 1) . The GRC scores were determined to evaluate self-perceived changes in symptoms since the first visit. Responses were scored from +7 (a very great deal better) to -7 (a very great deal worse), where 0 indicate no change. 9) The participants were allowed to take any medicines during this study.
Statistical analysis
Data were reported as means ± standard deviation (SD) unless specified otherwise. The level of significance for all statistical tests was set at p<0.05. The test-retest reliability was estimated by the Bland and Altman Plot 10) to calculate the intra-class correlation coefficient (ICC) in 32 people with no change or a slight change (|GRC| ≤ 1) of symptoms at the second or third visit. The concurrent validity was evaluated by estimating the Pearson correlation coefficient between POEM-K and other instruments (SCORAD and SF-36). For responsiveness, we analyzed the differences of the POEM-K scores between the visits with GRC scores greater than 3 and their former visits. Here, the GRC score of minimum 4 was considered a significant improvement.
11) The responsiveness was evaluated with the effective size (ES), estimated as the mean difference of POEM-K scores divided by the SD of the POEM-K scores of the former visits. Statistical analyses were performed by the SAS software (SAS Institute, Inc., Cary, NC, USA).
Results
Demographics of participants
Fifty participants were initially enrolled in the study. One participant did not attend the center at the third visit. All participants who replied once or more were included in the analysis. The age of participants ranged from 18 to 63, with an average age of 29.2 ± 12.9. The numbers of female and male participants were 30 and 20, respectively. The duration of AD ranged from 2 years to 44 years, with a mean period of 15.7 ± 8.0 years. Regarding severity of eczema, most of participants (96%) conformed to mild-moderate, while the remainder (4%) had severe eczema (Table 2 ).
Test-retest reliability of POEM-K
The average GRC values at the second and third visits were -0.6 ± 2.2 and -0.5 ± 3.1, respectively. At each visit, patients answered that their symptoms, on average, slightly worsened. The subjects of the test-retest reliability analysis of the POEM-K were those with no change or a slight change (|GRC| < = 1) in symptoms at the second or third visit. This group was composed of 7 patients with a GRC score POEM-K1: The first POEM-K of participants whose first GRC scores were from -1 to 1 and the second POEM-K of participants whose second GRC scores were from -1 to 1; POEM-K2: The second POEM-K of participants whose first GRC scores were from -1 to 1, and the third POEM-K of participants whose second GRC scores were from -1 to 1. 
of -1 (very slightly worse), 16 patients with a GRC score of 0 (approximately the same), and 9 patients with a GRC score of 1 (very slightly better): the total number of participants was 32. The POEM-K score of the patients with a slight change of symptoms decreased by an approximate average of 1.3 ± 4.7 points; however, this change was found statistically insignificant (p-value: 0.126 via the paired t-test). All points but one were contributed in the mean ± 1.96 × SD of the Bland-Altman Plot; and therefore, we can confirm repeatability 10) (Fig. 2) .
In the ICC analysis, the test-retest consistency of the total POEM-K score was 0.72, representing a strong agreement. The consistency of each question is the minimum value of 0.53 and the maximum of 0.76 (Table 3) ; both values were more than the moderate agreement.
12)
Concurrent validity of POEM-K
The total score of POEM-K and individual questions showed a significantly positive linear Table 4 . Correlation Coefficient between SCORAD and POEM-K relationship with the total score of SCORAD and the "intensity" and "pruritus" domains. The total score of POEM-K and all of the questions did not show a significant correlation with the "extent" domain of SCORAD. The total score of POEM-K and the question regarding "sleep disturbance" showed a significant correlation with the "sleep" domain of SCORAD (Table 4 ).
All questions of the POEM-K had a positive linear relationship with the "general health" domain of the SF-36. In particular, the question regarding "sleep disturbance" of the POEM-K had a significant relationship. The question regarding "itching" of the POEM-K and the "physical function" domain of the SF-36 significantly had a negative linear relationship (Table 5 ).
Responsiveness of POEM-K
The responsiveness of the POEM-K was evaluated by analyzing the variations in the POEM-K scores of 8 participants (5 patients with a GRC score of 4 and 3 patients with a GRC score of 5), who answered that their symptoms had improved at the second or third visit. The variation in the POEM-K scores of these participants was an average of 9.3 ± 6.2 points (p-value = 0.004). Effective size was estimated to be 1.41 (Table 6 ).
Discussion
Various clinical outcome measures are used in clinical studies of AD because there is no reliable laboratory test to assess and monitor the severity of the disease. Among these measures, the SCORAD, EASI, and POEM have shown adequate validity and reliability. 9 The POEM is composed of 7 questions regarding objective symptoms (bleeding, weeping, skin cracking, and flacking) and subjective symptoms (itching, sleep loss, and skin dryness). Each question concerns the length of time that patient experienced symptoms during the past week prior to the test 14 . In the case of the SCORAD and EASI, expert techniques are required to apply the tests to AD patients. The POEM is more approachable: patients Table 5 . Correlation Coefficient between SF-36 and POEM-K r p-value Effective Size of POEM-K b)
1.41 POEM-K1: Former POEM-K score of participants whose GRC scores were more than 4. POEM-K2: Latter POEM-K score of participants whose GRC scores were more than 4 a): Paired t-test for changes of the POEM-K scores between the former and the latter visits.
can be more easily engaged as they evaluate and make decisions regarding the relief of their symptoms by treatments. For the test-retest reliability, the 32 participants with no change or a slight change of symptoms were analyzed. In the Bland-Altman Plot, score variations of 31 participants (96.9%) contributed in the mean ± 1.96 SD were between +10.5 and -7.9 points (mean 1.3), and that of 1 participant (3.1%) was out of the range. This result confirmed an acceptable repeatability, though the range of variations was larger than that of Charman et al.'s study. 8) The ICC of the total POEM-K had a degree of strong agreement, whereby the ICC of each question is the minimum value of 0.53, and the maximum of 0.76; all of the values are more than a certain level of moderate agreement and can prove the reliability of the POEM-K. In the criterion-related validity analysis of the POEM-K and SCORAD, a meaningful positive linear relationship was found in all the domains except for the extent domain of the SCORAD. These results suggest that POEM-K have the validity for using as convenient tool for assessing AD. The absence of relationship between POEM-K and extent domain of SCORAD may be explained by the fact that (466) POEM-K did not have questions about the extent of disease. As a tool for measuring QoL in AD patients, all questions of POEM-K showed positive linear relationships with "general health", "physical function", and "social function" domains of SF-36. Especially "sleep disturbance" of POEM-K and "general health" domain of SF-36 had significant correlation coefficients, so did "itching" of POEM-K and "physical function" domain of SF-36. However, correlations between POEM-K and other domains of SF-36 were neither consistent nor significant. These results were similar with the correlation between SCORAD and SF-36. Only "extent" domain of SCORAD and "body pain" domain of SF-36 as well as "pruritus" domain of POEM-K and "social function" domain of SF-36 (data not shown) had a significant correlation coefficient. Therefore, other tools complementing POEM-K seem to be necessary for evaluation of QoL in AD patients.
Responsiveness of POEM-K was tested using the ES estimated from 8 participants with the GRC score of 4 or 5, because the responsiveness could be overrated if the GRC score was greater than 6. The ES of the POEM-K was 1.41. The variation of the POEM-K scores significantly increased for those patients who reported that their symptoms had improved (mean ± SD: 9.3 ± 6.2; p-value: 0.004). We can verify and therefore prove the responsibility of the POEM-K.
POEM-K is a well-validated, reliable, and responsive scale. POEM-K could not sufficiently reflect the QoL of AD patients. Despite this limitation, POEM-K was concise and easily interpreted. Therefore, POEM-K could be used broadly as a tool for evaluating AD in clinical practice and research.
